Background and aim. Constipation is a widespread condition that requires adequate therapy. Given the large use of laxatives, it is important to know the burden of the treatment of this condition on the healthcare budget. Methods. We collected information on the number of therapeutic units (boxes) of five frequently used laxatives delivered by prescription or over the counter in 30 pharmacies randomly selected in two adjacent counties from Romania for two consecutive years. We calculated also the cost value of the laxatives delivered. Results. The total cost of laxatives in the group of pharmacies investigated was on average 62,500 euros per year. We extrapolated that the laxative consumption in Romania should be over 15 million Euro. Conclusions. To our knowledge this is the first study on the burden of constipation in this country. Although therapeutic units of laxatives are not expensive, the wide use of these drugs represents an economic burden for the patient.
Introduction
Constipation is one of the most widespread clinical conditions, with increasing prevalence in the last century and also with ageing [1] . Its definition may rely on the patient's and on physician's perception: hard stools, rare defecation, and difficult defecation. With the advent of the Bristol scale [2] , now largely used and validated in many countries [3] , constipation is better defined by stool form.
Constipation is a major concern for the health budgets and may cause an important socio-economic burden [4] . It is not easy to estimate the cost of constipation seen only from the perspective of the cost of laxative therapies. Most patients prefer dietary changes, self medication, or alternative therapies, before entering the official healthcare providing system. Therefore we can only assess "the visible part of the iceberg", i.e. drugs for which records of delivery exist.
Looking to the future, it is important to consider the ageing of the general population and the estimated increasing costs for treating constipation. New drugs came out recently [5] on the market and their price is expected to increase the cost of the management of constipation [6] .
Background and aim
Given that constipation is a serious burden both for the health and the patients' budget, because of its high prevalence and of many chronic forms of presentation [7] , and that data on the cost of constipation in our country Romania are missing, we aimed to estimate the cost of constipation therapy in this country. We looked therefore for the socio-economic impact of constipation in our area, by collecting and analyzing data on the delivery in pharmacies of drugs for constipation.
Methods

Protocol
This investigation was carried out in pharmacies from two Romanian counties: Cluj and Alba. These are representative and neighboring counties in Romania, having a total population of about one million: (690 000 Cluj, 70% in urban area; 342 000 in Alba, 60% in urban area). We extrapolated this information to the whole country. The cost of drugs are homogenous in Romania, thus the price of drugs in these counties are similar to those from whole country (official statistical data).
Pharmaceutical units
We made a thorough analysis of Table I . Total number of released laxative units. We collected data in 30 randomly selected pharmacies for 2 consecutive years (2013 and 2014). From these, 18 were in Alba county (12 in urban and 6 rural area) and 12 pharmacies were in the neighbor county Cluj (10 urban, 2 rural).
Data collected
We asked and got information in all pharmacies (100% response rate) on the number of units and cost for 5 laxative drugs with following commercial names: Dulcolax®, Sennalax®, Ciocolax®, Duphalac® and glycerin suppositories. Dulcolax® is a contact laxative containing 5 mg bisacodyl; Sennalax® is an extract of Senna acutifolia; Ciocolax® is phenolphtaleine with a more palatable cacao ingredient; Duphalac® is lactulose; Glycerin suppositories are also frequently used for constipation, including the administration to children.
All pharmacies reported the number of units (boxes) delivered and its cost for each year. In addition we collected information on the number of prescriptions vs. "over the counter" (OTC) use for Duphalac®. For glycerin suppositories we received data for both pediatric and adult use.
Statistics Statistic calculations were carried out on a commercially available software and included descriptive statistics and t-test for comparisons. Significance level was set at p<0.05.
Results
Therapeutic units released
The number of laxative units released in the 30 pharmacies for each product per year and per each county is presented in Table I .
One can see that suppositories with glycerin®, Sennalax® and Dulcolax® have the largest use. These data reflect both medical prescription preferences as well as patients' preferences. These are relatively cheap drugs but the extensive use creates an economic burden on the patient or on the healthcare budget if reimbursed.
Regarding the pediatric use of glycerin suppositories®, it represents 5684 units, i.e. 32% from the total use of this drug.
Duphalac® was delivered either by prescription or as OTC. 2722 units of Duphalac® were sold over the counter compared to Duphalac® sold on prescription (1105 units). It means that the OTC use of this lactulose commercial product is almost 3 times more frequent than on prescription.
The cost of five main laxatives The prices were also analyzed. Prices are homogenous across the county, but small differences may occur between pharmacies. In general, pharmaceutical chains and pharmaceutical units in rural areas sell usually less expensive drugs compared to individual pharmacies in urban areas. We collected the money value from the sales records of the pharmacy units participating in this study.
In Table II we display the cost in RON for the main laxatives analyzed in this study (1 Euro=4.5 RON at the time of the study).
RU -Released Units; AB -Alba County; CJ -Cluj County
The total cost of the constipation therapy with laxatives in these 2 counties for 2 years was: 560 962 RON. This represents a total of 125 000 Euro for two years. There was a slight increase in the consumption of laxatives in the second year compared with the previous year. The increase was not significant and was not considered for analysis. Thus the annual five laxatives cost was about 62,500 EUR. Most of this cost (57,800 EUR) is supported by the patient, as most of these laxatives were OTCs drugs, except some Duphalac® reimbursed prescriptions.
There was a higher consumption of the five laxatives in the Cluj county: 322,416 RON than in Alba county (which has a smaller population): 241,358 RON.
We emphasize that these data represent information from sales recordings and largely underscores the real life use and costs of laxatives.
Extrapolations
From these data we attempted an extrapolation of the total cost supported by the patient for the five most commonly used laxatives for the whole country (19 million inhabitants). We analyzed 30 pharmacies from a total of 415 pharmacies in both counties. It can be assumed that the estimated total cost for one year for the five laxatives in the two counties is given by a multiplication by 13.8. This gives an approximated cost of 797,640 euros. Considering this cost for an area with one million inhabitants, the total estimated cost for the five most commonly prescribed laxatives in Romania should be around 15,155,160 EUR. According to this estimation each Romanian spends about 0.80 EUR for the five most important laxatives. But given the large volume of sales, the costs run high. Due to the low number of reimbursed prescriptions, the cost for the healthcare budget is negligible.
These prices are however low compared with more industrialized countries.
Discussion
To our knowledge, this is the first medical report on the burden of constipation therapy in Romania as reflected by the cost of used laxatives. In order to estimate the patients' budget allocated to laxatives we used a significant sample of pharmacies in two neighbored counties in central western part of Romania and looked for two consecutive years to the use of the five main laxatives.
We observed that in this area the recorded consumption of laxatives on prescription and over the counter was of 62,500 EUR yearly, out of which 57,800 EUR represents the patients' own expenses. Considering for the whole Romanian population of 19 millions, it gives an approximated total of 15,155,160 EUR.
But the burden of constipation is not limited to the use of laxatives [7, 8] . We have to consider that constipation requires beside laxatives also other drugs, for instance antidepressants [9] . Beside this, there is the cost of investigations, emergency department presentation or chronic hospitalization, and even treatment failure associated costs, which all impact the healthcare budget. In the USA between 2006-2011 the cost for emergency presentation because of constipation almost doubled [10] . On a longer time span survey of 13 years an important increase of the cost for constipation was also observed in USA, related to hospitalization [11] . In another paper, analyzing the treatment failure for chronic constipation and irritable bowel syndrome with predominant constipation, it has been observed that failure increased significantly the management cost of these conditions [12] .
There was an important amount of money spent on different categories of these main laxative drugs in the 30 pharmacies taken as index for laxative consumption. However, the Romanian patients' expenditure for the treatment of constipation is much lower than in US for example, where annual out-of-pocket expenses averaged 390$ for constipation [7] . In one Swedish study, the average annual cost per patient with constipation was 60€, reflecting prescription drugs [13] .
A recent systematic review of cost effectiveness of different therapies for chronic constipation concluded that all are cost-effective except some alternative practices [14] . One can consider that treating constipation, not only with laxatives, is cost-effective. Cases with failure to laxatives require more expensive interventions with more recent drugs.
Our study has however several limitations evolving from the regional origin of the data and the extrapolation of the cost. Although the information collected from the 30 pharmaceutical units involved in the study is accurate, the extrapolation in respect to the total number of pharmacies in the two counties where the study was conducted and to the general Romanian population represents approximations. However it is important to have such data in order to assess the economical burden of constipation in this country. Moreover, part of prescription Duphalac could have been for patients with liver cirrhosis (encephalopathy prevention or treatment) and not for constipation. Based on our data, more systematic investigations on this topic can be further performed.
Conclusions
The total estimated cost per year of laxatives used by Romanian patients is over 15 million EUR as calculated from the records of released pharmaceutical units. Even in countries with medium economical development, constipation represents an important toll for the patients' budget.
